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Introduction
In-depth profiling of thin film systems is one of the important applications of Auger electron spectroscopy (AES) and X-ray photoelectron spectroscopy (XPS) for materials analysis purposes. Applying this technique the sample surface gets eroded by ion bombardment ("sputtering") usually using inert gas ions in the energy range between 250 eV and 5 keV. The residual surface is analyzed after each sputter step. The depth distributions of the elements are recorded as a function of sputter time [1, 2] . To avoid recontaminations of the sputtered surface by adsorption of gas particles from the residual vacuum, the measurement time is chosen as short as possible. Therefore in each sputter depth only the small energy regions of the spectrum belonging to the elements of interest are measured to minimise misleading recontaminations.
But for some analytical tasks it is worth to measure a w ide energy range spectrum. This analysis approach works for a sample of completely unknown compositions. In this case the depth profile analysis starts w ithout any assumption concerning the elemental composition of the sample or its layer structure. If a w ide range energy spectrum is measured, all information attainable by the analysis method is recorded. In a retrospective approach the data can be re-evaluated w ithout serious limitations. In the first example the analysis of a contamination layer of unknown composition [3] demonstrates the benefit of w ide area spectrum acquisition during sputter depth profile measurement. A second depth profile is measured on a thin film system sample, which shows large shifts of the spectra because some layers are very insulating.
The surface potential varies in different sputter depths, the elemental peaks are shifted in an unpredictable way. But since w ide energy range spectra are recorded, the energy scale can be readjusted after the measurement and the data can be reevaluated.
Instrumentation
The XPS measurements were done using a Under this working condition the Ar + ions impinge on the surface at an angle of 55° w ith respect to the surface normal. The Unix software PHI-Access was utilized for data evaluation [13] .
The sputter rates of both instruments were calibrated using a 104.6 nm SiO 2 layer on a Si substrate as reference material [14] . The SiO 2 was thermally grown on a Si wafer. The layer thickness was evaluated by ellipsometry.
Experimental Results
The benefit of w ide energy range spectrum acquisition during sputter depth profile measurement using AES and XPS is demonstrated by two examples. The first depth profile measurement analyses a contamination layer containing a lot of unknown elements, which are not predictable before the analysis. The second one is from a sample, which shows large shifts of the spectra because some layers are very insulating. One constraint recording a w ide energy range spectrum has to be mentioned: Higher adsorption on the freshly sputtered surface from the residual vacuum is expected since it takes a long time to measure a w ide energy range spectrum [15] . Mainly the O signal, which might be due to residual water, and the C signal, which might originate from organic compounds, should be interpreted cautiously.
Contamination Layer on an Al Foil
In an XPS instrument a thin Al foil separates the X-ray source from the sample and the other components. This foil hinders stray electrons to escape from the X-ray source. This way electron induced sample modifications and an influence to the electron spectrometer are avoided. During sputter depth profiling the sputtered material is emitted into the half-sphere above the sample and thus it is deposited everywhere on the inner surfaces of the instrument. This way the Al foil becomes contaminated [3] . It has to be replaced from time to time, because the contamination layer 
Auger Analysis of an Insulating Thin Film System
Anticipating the results of the depth profile measurement ( fig. 6 ) an Au / Ta / Si-C / Si-N / Al thin film system has to be analysed utilizing an Auger the sputter depth. The detected elements were identified using peak energy differences and peak shapes. Some of the spectra were energy shifted to lower energies prior plotting to compensate the sample charging. This energy shift is given in the draw ing. Peak shifts to higher energies up to ∆E ~140 eV are observed. The disturbed low energy regions of the shifted spectra are not plotted. Since now the correct peak identification becomes possible, the depth profile can be re-evaluated. Fig. 6 shows the re-evaluated depth profile. The peak intensities were quantified using the tabulated sensitivity factors of the PHI-Access software [13] .
Conclusions
The benefit of w ide energy range spectra acquisition during a sputter depth profile measurement was demonstrated exemplarily by the analyses of a contamination layer, which has a completely unpredictable composition, and for a thin film system sample, which shows large and unpredictable energy shifts of the spectra due to very insulating layers. The recording of w ide energy range spectra measures the peaks of all elements, which are detectable by the used analytical method.
The whole data set can be re-evaluated after the present elements are identified. In case of large energy scale shifts due to sample charging these shifts can be corrected before data re-evaluation.
The measurement of w ide energy range spectra takes a long time in each sputter depth. Recontamination of the sample surface from the vacuum is expected. Therefore O and C signals should be interpreted w ith some precaution. Alternatively the O and C signal could be measured using small energy w indows before the w ide energy range spectrum is recorded in a certain sputter depth.
